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(54) MANUFACTURE OF CYLINDRICAL SOLID ELECTROLYTE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an even and fine electrolyte 
layer by arranging a pair of electrodes formed in the similar shape to a 
tubular body, to which the electrolyte is to be adhered, on the same shaft, 
and using electrophoresis. 

SOLUTION: The inside of an electrophoretic cell 10 is filled with the 
solvent 15, and electrodes 17, 19 are dipped therein. The electrodes 17, 19 
are connected to a DC power source. The solvent is composed of iodine, 
acetyl acetone or the like, and suspended with YSZ powder 25. A tubular 
air pole 1 1 is connected to the electrode 17 as a (-) pole, and a cylindrical 
body 13 made of a metal plate such as copper, which is arranged in the 
peripheral position of the same shaft of a tubular body of the air pole 1 1 
and supported by insulating support bases 23, is connected to the electrode 
19 as a (+) pole. In this condition, both electrodes 17, 19 are electrified, 
and the YSZ powder 25 is electrodeposited on the surface of the tubular 
body of the air pole 1 1 . Control thereof is performed on the basis of the 
voltage and the current to be applied between both electrodes 17, 19 and 
the applying time. After the YSZ layer at the predetermined thickness is 
obtained, drying and burning are performed so as to obtain a solid 
electrolyte layer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are the membrane formation method of the electrolyte of a cylindrical solid electrolyte fuel cell, and the fine 
particles of a stabilized zirconia are made to suspend in a solvent. In the method of energizing on the 
male-and-female-principles two poles prepared into this solvent, making the member linked to the cathode terminal 
electrodeposit the fine particles of the aforementioned stabilized zirconia, and forming a film Connect with a cathode 
terminal, and a tubular air pole or a tubular fuel electrode arranges the cylinder object of a copper plate in the coaxial 
periphery position of this air pole pipe or a fuel-electrode pipe, and is connected to an anode terminal. The manufacture 
method of the cylindrical solid electrolyte fuel cell characterized by carrying out the adhesion deposition of the 
stabilized-zirconia fine particles on the outside front face of the aforementioned air pole shell or the shell of a fuel electrode. 
[Claim 2] Are the membrane formation method of the electrolyte of a cylindrical solid electrolyte fuel cell, and the fine 
particles of a stabilized zirconia are made to suspend in a solvent. In the method of energizing on the 
male-and-female-principles two poles prepared into this solvent, making the member linked to the cathode terminal 
electrodeposit the fine particles of the aforementioned stabilized zirconia, and forming a film Connect with a cathode 
terminal, and a cylinder-like air pole or a cylinder-like fuel electrode arranges the copper round bar to the coaxial center 
position of this air pole cylinder object or the cylinder object of a fuel electrode, and is connected to an anode terminal. The 
manufacture method of the cylindrical solid electrolyte fuel cell characterized by carrying out the adhesion deposition of the 
stabilized-zirconia fine particles on the inside side of the aforementioned air pole cylinder object or a fiiel-electrode cylinder 
object. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the membrane formation method of the electrolyte 
layer especially about the manufacture method of a cylindrical solid electrolyte fuel cell (solid Oxide Fuel Cells, Following 
SOFC and a brief sketch). 
[0002] 

[Description of the Prior Art] The cell structure of cylindrical SOFC has two kinds, a pinstriped method and a disk method, 
and cylindrical is comparatively excellent in the mechanical strength, and development is briskly performed from the 
reliability at the time of ****** also with an easy gas seal being high that it is easy to ease thermal stress. 
[0003] Drawing 3 is the thing of the pinstriped method which U.S. WH developed, and the single cell consists of one piece on 
one cylindrical porosity object. 

[0004] Drawing 4 is the thing of a disk method and two or more series connections of the single cell are carried out on one 
cylindrical porosity object. 

[0005] the fuel electrode 1 of the porosity which a single cell becomes from nickel and the cermet of a stabilized zirconia, the 
solid electrolyte object 2 which consists of a yttria stabilized zirconia (YSZ), and lanthanum strontium manganese night [ 3 ] 
(Sr) La Mn O etc. - from ~ the becoming air pole 3 and lanthanum-calcium-chromite calcium (calcium) Cr 03 etc. it 
consists of interchange connectors [ from ] 4 

[0006] In cylindrical [ above / SOFC ], membrane formation of YSZ of a solid electrolyte is performed by the 
electrochemistry vacuum deposition or the plasma metal spray method. In addition, as a wet method, the slurry applying 
method, the slurry dipping method, etc. are enforced. 

[0007] Moreover, although introduced to JP,2-30797,A about the electrophoresis method suitable as the manufacture method 
of a solid electrolyte thick film, there is still no example of application by the electrophoresis method cylindrical [ SOFC ]. 
[0008] 

[Problem(s) to be Solved by the Invention] However, it was underdeveloped about the electrophoresis electrodeposition 
excellent in being a low cost and obtaining membrane formation of a precise electrolyte about manufacture cylindrical 
SOFC ]. Moreover, in the slurry applying method or a slurry dipping method, uniform membrane formation of an electrolyte 
film is difficult. 

[0009] The purpose of this invention is shown in attaining precise-ization of an electrolyte cylindrical [ SOFC ] and aiming at 
improvement in OCV (Open circuit Voltage), improvement in a fuel utilization factor, and reduction of the internal resistance 
of a cell. 
[0010] 

[Means for Solving the Problem] According to this invention, the above-mentioned purpose is the membrane formation 
method of a cylindrical SOFC electrolyte. In the method of making fine particles, such as YSZ, suspend in a solvent, 
energizing on the yin-and-yang two poles prepared into this solvent, making the member linked to the cathode terminal 
electrodeposit fine particles, such as Above YSZ, and forming a film It is characterized by connecting with a cathode 
terminal, arranging the cylinder object of a copper plate in the coaxial periphery position of this air pole pipe or a 
fuel-electrode pipe, connecting with an anode terminal, and a tubular air pole or a tubular fuel electrode making the outside 
front face of the aforementioned air pole shell or the shell of a fuel electrode carry out the adhesion deposition of the fine 
particles, such as YSZ. 

[001 1] Moreover, it is characterized by connecting with a cathode terminal, arranging the copper round bar to the coaxial 
center position of this air pole cylinder object or a fuel-electrode cylinder object, connecting with an anode terminal, and a 
cylinder-like air pole or a cylinder-like fuel electrode making fine particles, such as YSZ, adhere on the medial surface of the 
aforementioned air pole cylinder object or a fuel-electrode cylinder object. 

[0012] In addition, what has the hanger tube is contained in an above-mentioned air pole and an above-mentioned fuel 
electrode. 

[0013] Predetermined thickness adhesion dryness of the YSZ fine particles is carried out by the above-mentioned method, and 
a solid electrolyte object cylindrical [ SOFC ] is formed through baking. 

[0014] Since YSZ membrane formation of this invention cylindrical [ SOFC ] arranges a cylinder-like thing and an 
isomorphism-like counter electrode to make it adhere while using an electrophoresis method, it is precise to a cylinder front 
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face or an internal surface, and it makes YSZ adhere to it uniformly, and that of things is possible. [ a counter electrode ] 
[0015] 

[Embodiments of the Invention] The gestalt of implementation of this invention is explained in detail based on a drawing. 
[0016] Drawing 1 is the schematic diagram of the equipment in which the operation gestalt concerning the claim 1 of this 
invention is shown, and the schematic diagram with which a (b) explains the whole equipment, and a (b) are the plans 
showing the physical relationship of yin-and-yang two poles. In drawing, it is filled by the solvent 15 inside the cell 10 for 
electrophoresis. The electrodes 17 and 19 flooded with the solvent 15 are formed in this cell 10 for electrophoresis, and these 
electrodes 17 and 19 are DC. Power Supply 21 - It connects with the terminal of + pole very much. A solvent 15 consists of 
iodine, an acetylacetone, etc. and is making this solvent 15 suspend the YSZ powder (particle size of about 0.2 micrometers) 
25. 

[0017] - the electrode 17 of a pole - LaSrMn 03 from - the becoming tubular air pole 1 1 is connected and the cylinder 
object 13 of the copper plate which has arranged to the electrode 19 of + pole in the coaxial periphery position of the 
aforementioned air pole shell 11, and was installed by the insulating susceptor 23 is connected It energizes on the 
aforementioned yin-and-yang two poles 17 and 19 in the above-mentioned state, and the front face of the air pole shell 1 1 
linked to the cathode terminal is made to electrodeposit the aforementioned YSZ powder 25. These control is performed by 
the yin-and-yang two poles 17, the voltage applied among 19 and current, and time. 

[0018] After the YSZ layer of predetermined thickness is obtained according to the above-mentioned electrodeposition, it 
dries and calcinates and the solid electrolyte layer of SOFC is obtained. 

[0019] Next, drawing 2 is the schematic diagram of the equipment in which the operation gestalt concerning the claim 2 of 
this invention is shown, and the schematic diagram with which a (b) explains the whole equipment, and a (b) are the plans 
showing the physical relationship of yin-and-yang two poles. In drawing, it is filled by the solvent 15 inside the cell 10 for 
electrophoresis. This solvent 15 is the same as what was explained previously. It is immersed in the cell 10 for electrophoresis 
at a solvent 15, electrodes 17 and 9 are formed, and these electrodes 17 and 19 are DC. Power Supply 21 - It connects with 
the terminal of + pole very much. 

[0020] - The fuel-electrode cylinder object 12 which consists of nickel and a cermet of YSZ is connected to the electrode 17 
of a pole, and this fuel-electrode cylinder object 12 is fixed on the insulating susceptor 23. On the other hand, the round bar 
14 of the copper installed in the coaxial center position of the fuel-electrode cylinder object 12 is connected to the electrode 
19 of + pole. 

[0021] It acts to the aforementioned yin-and-yang two poles 17 and 19 as Dentsu in the above-mentioned state, and the inside 
front face of the fuel-electrode cylinder object 12 linked to the cathode terminal is made to electrodeposit the YSZ powder 25 
suspended in the solvent 15. Control of electrodeposition is similarly performed with having explained previously by the 
voltage, current, and time which are spent on yin-and-yang two poles. After electrodepositing YSZ powder, the solid 
electrolyte layer of SOFC is obtained by carrying out by drying and calcinating or carrying out the Japanese common chestnut 
**** 0 f the electrodeposted - baking. 
[0022] 

[Effect of the Invention] According to this invention, it is the manufacture method of a cylindrical solid electrolyte fuel cell, 
and since the thing of the shape of tubular or a cylinder and the counter electrode of an analog are arranged on the same axle, 
the electrophoresis method [ an electrophoresis method ] which can form membranes uniformly by the low cost to make it 
adhering can be used effectively. 

[0023] Therefore, even if it is cylindrical [ SOFC ], a precise solid electrolyte layer can obtain easily and can aim at 
improvement in OCV, improvement in a fuel utilization factor, and reduction of the internal resistance of a cell. 



[Translation done.] 



